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JN THE UNITED STATES PA T F>f T AND TRADEMARK OFFICE ^ ^ 
Applicana: BlswajhSuretal. Exaa^er: Andy Huynh 

Serial No.: 09/652,430 Group Art Unft . 2M g 

Rt«fc August 31 , 20OO Dftkd No.: 884.3 19US 1 

Title: ELECTRONIC ASSEMBLY COMPRISING SOLDERABLE THERMAL 

INTERFACE (As Amended) 
Customer No: 2H86 Assigns: Intel Corporal ion 

DECLARATION TJNny R37CKR fi J HI 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 223 13-1 450 

This declaration is submitted under 37 CKR, §U3I prior to aay final rejection of U. S 
Patent Application Serial Number 09/652,430 to establish invention of the subject matter oflhi 
rejected claims prior to September 30. 1 999. 



I> Biswajit Sur, do hereby declare; 



1. I have been employed by Intel Corporation from prior to September 30, 1999 until the 
present. My canine job title ia Manager of Assembly and Packaging. 

2 . lama co-invento c of the invent! ve s ubjecr matter of the present application as described 
illustrated, and claimed therein. 



3. Prior to September 30, 1999, the inventive subject matter that is described, illustrated, 
and claimed in coira&pcmaYng claims of the present application was completed ia the United 
Siaiea a* evidenced by the following: 



£L Prioi io Sc:premher 30, 1999. having e&jrliej conceived The claimed sutyect matter 
in the United States with the co-inventors, I personally generated an Inv^rttiort 
Disclosure, a copy of which is attached hereto as Exhibit A (7 pages). The "Invention 
Date'" deleted from page 1 of Exhibit A is prior to September 30, 3999. Other sensitive 
information has bien blocked out from Exhibit A. 
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Filing Dmc AyguiE*I ( Dta fc y ^ < 

an organ* w ^ d ^ (0LGA> SubslfjUe wjth ^ ^ ^ ^ 

Reader (fflS> is arched ro the bsdc adeof the die a low mddng poiit s^der- 
b«ed thennany COljducrivc ]n£erfacc flj3o refemd ^ v(u . ou8]y ^ ^ ^ ^ 

thennal interf material" a ., hejm4l ^ , 

o- Prior ic September 30. 1999. 1 was penally involved in ,he conation of 
Polype inwgra tcd circuit packages utl li z »„g a solder thermal interface technique, a, 
descrit>ediAE,hian A. My responsible, included the design, ^.ion, and 
procurement of low meltingpoiftt .older raato i a Wa,] 0 y S ; pJ a ti „g cf solderabk mett.1 
layers on lids; defining . citable and wttufcctiiaWe process to form a reliable thermal 
interface between the uwegratcd « wuit device and the Jid compatible with the package 
and circuitry; building ond testing of prototypes; and analyzing the results. 



in 



<L The result* of four different low melting point solder alloys t6atcd « shown 
Table 2 of Btlnbit A. These solder alloy* (Cu_2, Cu_28l, Cu_290, and Cu_4) 
correspond to the four solder alloys identified by the corresponding Indalloy numbers Jr 
Table 1 or> page 9 of the present applicaiion. 

e. Pxior t 0 September 30, 1999, 1 generated a PowerPoint presentation entitled 
"Results from Experiments on Solder Allay as Thermal Interface Material", which 
summarizes the results of experiments using * low melting point solder alloy as a 
thermally conductive interface material. Pages L-4 of this Powerpoint file are attached 
hereto a. Exhibit B <4 pages). The date deleted from the footer of Exhibit B is prior ic 
September 3o s 19W. Other sensitive iniomwtion has been blocked out from Exhibit B, 

t ■ exhibit B. pajfe 2, describes forming succcssi ve layers of titanium (TO. niekel- 
vanadium (Ni/V), and gold (Au) on the backside of a die; coating two different types of 
heat spreaders, one made of aluminum-silicon^arbide (AI&C) and the other made of 
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oecUJ* ATIOK LKDfcJR 57 C T R * I .r3 r 

FibDg Date: A*gU« 31. 2D00 DJA: 5B * 3 :9l/ 51 '.IN1 E 

TIE* ELECTRONIC ASSEMBLY r OMTRIStNO SOI_D£a*Bl_E THERMAL INTS^CE (a* Am*** 
Assignee; tmti CocpcNlOOD ^ ^ ; 



copper <Cu), vilb nickel (Ni); and testing four different low melting point solder 
materials identified by Indalloy Numbers 28L 290. 2, and 4. Again, thssc solder alloy* 
correspond to the four solder alloys identified by corresponding IndalJoy number* in 
Table 1 on page 9 of the present application, and they al&o correspond to the four soJdei 
alloys appearing in Tabic 2 of Exhibit A. 



g. Inhibit B, page 3, describes various assembly details in forming prototype 
integrated circuit package* incorporating a low melting point solder olloy as a thermally 
conductive imerffice material. 



h. Exhibii B, page 4, illu* train* a graph of thermal ittai&tance measurement? for eig: 
different prototype integrated circuit packages incorporating a low melting point solder 
alloy ai & thermal ly conductive interface material. 



i. When I finished testing and evaluating the prototype integrated circuit packages 
believed that they worked satisfactorily for their intended purpose, i.e. to transfer heat 
from an integrated circuit through a low rn^tinji point solder-based thermal interface 
material to a lid or integrated heut spreader, 

4. I further declare that all statements made herein of my own knowledge aje tcv* and that 
all statements made on information and belief aje believed to be true, and further thai these 
statements are made with the knowledge thai wjliftii false statements and the lifce are ptmishab] ? 
by fire or imprisonment, or both, under Section J100I of Title 18 of the United States Code, anc 
that such willful false staiemants may jeopardize the validity of ihis application or any patent 
issuing themon . 

t 
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Ser*«J Number Qf r 6j 2,431? 

Hue ; ELECTRONIC *S$BMPtY COMFRISINO SQLDERaBLS THERMAL E^TERFaCk (A* An*o<tei) 

A.«1 $n«e . JnieJ Qwporailon ^ T 



BISWAJTTSURETAL. 
By their Representative*, 

SCHWEGMAN, LUNDBKRG, WOBSfcNEK & KLUTH P.A 
Aitomoys for Inrd Corporation 



if 'V^lietW, Nielsen 



tet W. Nielsen 
Reg. No. 25,539 



ImMP » fiS cits, in « ,dd^d ioc Cwiml^^rr or Pim«, PA Bo, 1 450, Atauuh*. VA223 

1450, on Oris of$ep*rotr-. 2003. 



RECEIVED 
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